Improved myocardial preservation during cold storage using substrate enhancement.
This study was undertaken to determine whether substrate enhancement with L-glutamate during periods of cold storage would improve ventricular function in transplanted hearts. Thirty-one rabbit hearts were rapidly excised and perfused with Krebs-Henseleit buffer (37 degrees C) on a Langendorff apparatus. They were arrested with hypothermic (4 degrees C), crystalloid, potassium (25 mEq/L) cardioplegia and stored at 3 degrees C for three hours, followed by reperfusion with Krebs-Henseleit buffer for one hour. Hearts were treated in one of several ways: Group 1 (n = 8) did not receive any L-glutamate and serve as controls; group 2 (n = 8) had L-glutamate (4 mmol/L) added to both the cardioplegic and reperfusate solutions; group 3 (n = 5) received L-glutamate only before ischemia; group 4 (n = 5) received L-glutamate only in the cardioplegic solution; and group 5 (n = 5) received L-glutamate only in the reperfusate. Hearts receiving L-glutamate in the reperfusate with or without its addition to the cardioplegic solution (groups 2 and 5) had the best recovery of the first derivative of positive and negative change in left ventricular peak systolic pressure and no significant changes in left ventricular compliance. Pretreatment with L-glutamate alone (group 3) resulted in no better recovery than in group 1 hearts. We conclude that addition of L-glutamate to reperfusate solutions after periods of cold storage for transplantation enhances the recovery of ventricular function.